The isolation from a streptomycete of an antibiotic with high in vivo activity against certain systemic mycoses coupled with relatively low mammalian toxicity was reported recently (Grunberg, Berger, and Titsworth, 1961; Emmons, 1961; Utz, Andriole, and Emmons, 1961; Andriole, Utz, and Sabesin, 1961) . This substance, designated Ro 2-7758 (formerly X-5079C), is unique among currently known antifungal agents in that it is a peptide rather than a polyene compound, and has a narrow in vitro antimicrobial spectrum.
In the course of studies concerning the mechanism of antifungal action of Ro 2-7758, a rather peculiar type of inhibition of some of the more rapidly growing fungi on agar plates was noted. Instead of the customary zone of absolute inhibition surrounding a drug-impregnated filter paper strip, as is observed with highly active antimicrobial agents, a limited initial growth of the test organism occurred up to the strip impregnated with Ro 2-7758 at concentrations up to 1,000 times that found by Emmons and Piggott (1961) in sera of patients undergoing therapy with the drug. After 24 to 30 hr, however, growth adjacent to the strip ceased, while that at the edges of the plate continued. Such an inhibitory pattern prompted the electron microscopic comparison of inhibited and uninhibited hyphae reported here.
MATERIALS AND METHODS
Of all the more rapidly growing fungi tested, inhibition was most evident with a strain of Mucor corymbifera (Duke Fungus Registry No. 2902); consequently it was used in all experiments. Solutions of Ro 2-7758 in distilled water (1.0 mg/ml) were sterilized by passage through a Swinny filter (Becton, Dickinson and Co., Rutherford, N.J.). Sterile strips of Whatman no. 1 filter paper were impregnated with the drug solutions and placed on Sabouraud agar plates seeded with a heavy spore suspension of the test organism. For microscopy, small areas of growth from inhibited and uninhibited areas were removed at 1, 2, or 3 days, fixed in 1.5% aqueous KMnO4 for 3 hr at 0 C, dehydrated in a graded ethanol series, and embedded in methacrylate (20% methyl and 80% butyl monomers) with ultraviolet polymerization. Sections were cut on a Porter-Blum microtome and examined in an RCA EMU3-F electron microscope, using 100 kv of accelerating voltage through a 30-,u objective aperture.
RESULTS
The most striking difference between hyphae taken from inhibited and uninhibited areas was in the cell wall. Whereas walls of control hyphae were quite thin, measuring from 0.03 to 0.11 ,u in thickness, walls of hyphae exposed to the drug ranged from 0.22 to over 0.75 ,u in thickness. Figure 1 shows longitudinal sections of control hyphae with walls approximately 0.06 ,u in thickness. Hyphae taken from the inhibited zone are shown in Fig. 2 prior to fixation. Considering the possible effects of a thickened cell wall on passage of permanganate fixative, alcohol, and methaerylate monomers into the cell, no conclusions should be drawn concerning the intracellular structure of inhibited specimens. Figure 3 shows a section of cell wall from inhibited and uninhibited areas photographed at a higher initial magnification. The control wall is approximately 0.1 A in thickness, while the drug-treated wall is approximately 0.6 ,u. No meaningful structural differences between the two, other than size, can be observed.
DISCUSSION
In the case of the effects of penicillin on cell walls of penicillin-sensitive bacteria (Murray, Francombe, and Mayall, 1959) , or the dissolution of the cell wall of Mlicrococcus lysodeikticus by lysozyme, there is no problem in reconciling the observed biochemical and morphological events with death of the microorganisms. Such is not the case with the data reported here. So far as can be determined, no previous electron microscopic studies have revealed this p)eculiar change as a result of drug action. Although Blank, Taplin, and Roth (1960) noted that griseofulvin seemed to cause loss of integrity of cell walls of Trichophyton rubrum, thickening of the wall was not a consistent finding, and when it did occur was accompanied by a peculiar lamellation of the wall. So far as can be determined, structure of the walls of AM. corymbifera grown in the presence of Ro 2-7758 differ from walls of untreated hyphae only in thickness and not in structure.
Two points of interest remain to be clarified: first, the cytological site at which the change in cell wall is brought about and the mechanism by which it occurs, and, second, the possible significance of a thickened cell wall in antibiosis.
Regarding As concerns the significance of the thickened wall in antibiosis, it is of course not yet known whether this factor is primary or secondary. However, if wall thickening is a primary event mediated through either of the mechanisms discussed above, the resulting barrier to passage of nutrient materials into the cell and passage of metabolic end products from the cell may be sufficient to account for the observed antibiosis.
